Elevated testicular temperature modulates expression patterns of sperm proteins in Holstein bulls.
The objective of this study was to determine the effects of elevated testicular temperature on the expression patterns of sperm proteins in bulls. Ejaculates were collected from sexually mature Holstein bulls (n = 6) twice weekly for 10 weeks. Testicular temperature was elevated in all bulls by scrotal insulation for 72 consecutive hours during Week 2. Triton X-100 extracts of sperm proteins were prepared and subjected to SDS-PAGE. Sperm proteins in the 110 kDa range decreased from pre-thermal insult to Day 28 (start of thermal insult = Day 0), concurrent with decreases in sperm concentration, motility, and morphology, and subsequently increased, approaching pre-thermal insult values by Day 40. Based on mass spectrometry, this band was comprised of angiotensin converting enzyme (ACE), Hexokinase-1, and the alpha-4 subunit of Na(+)/K(+)ATPase. Changes in the expression patterns of these proteins were confirmed by immunoblotting, including the use of a custom antibody against the alpha-4 subunit of Na(+)/K(+)ATPase (testis-specific isoform). Furthermore, a 25 kDa sperm protein (identified as tissue inhibitor of metalloproteinase-2; TIMP-2), had a low expression level in pre-thermal insult samples, increased to Day 28 of post-thermal insult, and subsequently decreased to the pre-thermal insult level by the end of the experimental period. In conclusion, we identified proteins that may serve as molecular markers of impaired sperm function due to elevated testicular temperature, with important implications for fertility predictions. To our knowledge, this is the first report of the identification of a testis-specific isoform of Na(+)/K(+)ATPase in bovine sperm.